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(54) LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium secondary battery which is excellent in both a charging- 
discharging cycle characteristic and a high rate discharging characteristic by adding an aluminum compound to 
nonaqueous electrolyte, or covering the surface of a carbon material particle of a negative electrode with it. 
SOLUTION: A lithium secondary battery is constituted by using a positive electrode using LiCo02 or the like as 
an active material, a negative electrode using a carbon material as a lithium ion storage material and 
nonaqueous electrolyte by dissolving lithium salt in an ethylene carbonate or the like. In that case, an aluminum 
compound is preferably added by 0.001 to 0.1 mole/l to the nonaqueous electrolyte. Or a particle surface of the 
carbon material is covered with a coating film having a thickness of about 1 to 500&angst; of an aluminum 
compound. AII3, AI(OH)3, AIF3, AI(PE6)3, AI(CI04)3, AI(BF4)3, AI(N(CF3 S02)2)3 or the like are preferable as 
both aluminum compounds. Therefore, the carbon material is protected by a coating film formed at charging time 
or the coating film, and the degradation is prevented. 
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